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REMARKS 

Claims 1-15 are pending in the application and are at issue. 

The present claims are directed to compositions and to methods of controlling 
a fire wherein the fire-fighting composition comprises (a) a superabsorbent polymer, (b) a 
colorant, (c) an additional opacifying agent selected from calcium carbonate and a list of 
specific polymers, and (d) water. The composition also can contain an optional water soluble 
organic solvent or other optional ingredients (e.g., claim 6). The composition imparts a color 
to combustible objects such that treated objects can be differentiated from untreated objects. 
The color imparted substantially fades within 30 days after application. Claims 14 and 15 
recite specific weight ratios of colorant to opacifying agent and of opacifying agent to 
superabsorbent polymer, respectively. 

Claims 1, 3, 6, 7, 9, 1 1, and 13-15 stand rejected under 35 U.S.C. §102(b) as 
being anticipated by Katzer U.S. Patent No. 3,354,084 (*084). Claim 2 stands rejected under 
35 U.S.C. §103 as being obvious over the '084 patent. The examiner contends that the *084 
patent discloses each feature of claims 1, 3, 6, 7, 9, 11, and 13-15, and that a calcium 
carbonate opacifying agent is rendered obvious by the *084 patent. Applicants traverse these 
rejections. 

"Anticipation requires a showing that each limitation of a claim is found in a 
single reference, either expressly or inherently." Atqfina v. Great Lakes Chemical Corp., 441 
F.3d 991, 999 (Fed. Cir. 2006). Thus, a determination that a claim is anticipated under 35 
U.S.C. § 102 involves two analytical steps. First, the U.S. Patent and Trademark Office 
(Patent Office) must inteipret the claim language, where necessary, to ascertain its meaning 
and scope. In interpreting the claim language, the Patent Office is permitted to attribute to 
the claims only their broadest reasonable meaning as understood by persons having ordinary 
skill in the art, considered in view of the entire disclosure of the specification. See In re 
Buszard, 504 F.3d 1364 (Fed. Cir. 2007) (reversing a Patent Office decision that applied an 
unreasonably broad interpretation to a claim); see also. In re Morris, 127 F.3d 1048, 1054 
(Fed. Cir. 1997). Second, the Patent Office must compare the construed claim to a single 
prior art reference and set forth factual findings that "each and every limitation is found either 
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expressly or inherently [disclosed] in [that] single prior art reference.'* Celeritas Techs, Ltd, 
V. Rockwell Ml Corp,, 150 F.3d 1354, 1360(Fed. Cir. 1998). Additionally, "[t]he identical 
invention must be shown in as complete detail as is contained in the patent claim." 
Richardson v. Suzuki Motor Co., 868 F.2d 1226, 1236 (Fed. Cir. 1989). 

With further respect to a rejection under 35 U.S.C. § 102(b), MPEP §2131 

states: 

"TO ANTICIPATE A CLAIM, THE REFERENCE MUST TEACH EVERY 
ELEMENT OF THE CLAIM" 

*A claim is anticipated only if each and every elements as set forth in 
the claim is found, either expressly or inherently described, in a single prior art 
reference.* Verdegaal Bros. v. Union Oil Co. of California, 814 F.2d 628, 631, 
2 USPQ2d 1051, 1053 (Fed. Cir. 1987)... The identical invention must be 
shown in as complete detail as is contained in the. . .claim.* Richardson v. 
Suzuki Motor Co,, 868 F.2d 1226, 1236, 9 USPQ2d 1913, 1920 (Fed. Cir. 
1989). The elements must be arranged as required by the claim, but this is not 
an ipsissimis verbis test, i.e., identity of terminology is not required. In re 
Bond, 910 F.2d 831, 15 USPQ2d 1566 (Fed. Cir. 1990)." 

With respect to a determination that a claimed invention would have been 
obvious under § 103(a), obviousness is a legal conclusion involving four factual inquiries: (1) 
the scope and content of the prior art; (2) the differences between the claimed invention and 
the prior art; (2) the differences between the claimed invention and the prior art; (3) the level 
of ordinary skill in the pertinent art; and (4) secondary considerations, if any, of non- 
obviousness. Graham v. John Deere Co., 383 U.S. 1, 17-18 (1966). Secondary 
considerations of non-obviousness include factors such as commercial success, long- felt but 
unresolved needs, the failure of others, and/or unexpected results achieved by the claimed 
invention. Id. Obviousness is determined from the vantage point of a hypothetical person 
having ordinary skill in the art which the claimed subject matter pertains, who is presumed to 
have all prior art references in the field of the invention available to him/her. In re Rouffet, 
149 F.3d 1350, 1357 (Fed. Cir. 1998). Furthermore, obviousness must be determined as of 
the time the invention was made and in view of the state of the art that existed at that time. 
Uniroyalinc, v. Rudkin-Wiley Corp., 837 F.2d 1044, 1050-51 (Fed. Cir. 1988). 
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The Patent Office must clearly articulate facts and reasons why the claimed 
invention "as a whole" would have been obvious to a hypothetical person having ordinary 
skill in the art at least as of the claimed invention's effective filing date. KSR Infl Co. v. 

Teleflex Inc., 127 S.Ct. 1727, 1741 (2007) (citing with approval Inre KahnA^l F.3d 977, 
988 (Fed. Cir. 2006) ("[RJejections on obviousness grounds cannot be sustained by mere 
conclusory statements; instead, there must be some articulated reasoning with some rational 
underpinning to support the legal conclusion of obviousness."))' see also MPEP §2143 ("The 
key to supporting any rejection under 35 U.S.C. §103 is the clear articulation of reason(s) 
why the claimed invention would have been obvious."). 

To reach a proper determination under 35 U.S.C. § 103(a), the examiner must 
step backward in time and into the shoes worm by the hypothetical "person of ordinary skill 
in the art" when the invention was unknown and just before it was made. In view of all 
factual information, the examiner must then make a determination whether the claimed 
invention "as a whole" would have been obvious at that time to that person. Knowledge of 
appUcants' disclosure must be put aside in reaching this determination, yet kept in mid in 
order to determine the "differences," conduct the search, and evaluate the "subject matter as a 
whole" of the invention. The tendency to resort to "hindsight" based upon applicants' 
disclosure is often difficult to avoid due to the very nature of the examination process. 
However, impermissible hindsight must be avoided and the legal conclusion must be reached 
on the basis of the facts gleaned from the prior art. MPEP §2142. 

Furthermore, to establish a prima facie case of obviousness, the examiner must 
satisfy three requirements. First, as the U.S. Supreme Court very recently held in KSR 
International Co. v. Teleflex Inc. et al, 127 S.Ct. 1727 (2007), "a court must ask whether the 
improvement is more than the predictable use of prior art elements according to their 
established functions. . . .it [may] be necessary for a court to look to interrelated teachings of 
multiple patents; the effects of demands known to the design community or present in the 
marketplace; and the background knowledge possessed by a person having ordinary skill in 
the art, all in order to determine whether there was an apparent reason to combine the known 
elements in the fashion claimed by the patent at issue. . . .it can be important to identify a 
reason that would have prompted a person of ordinary skill in the relevant field to combine 
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the elements in the way the claimed new invention does. . . because inventions in most, if not 
all, instances rely upon building blocks long since uncovered, and claimed discoveries almost 
of necessity will be combinations of what, in some sense, is already known." (emphasis 
added, KSR, supra). Second, the proposed modification of the prior art must have had a 
reasonable expectation of success, determined from the vantage point of the skilled aitisan at 
the time the invention was made. Amgen Inc. v. Chugai Pharm. Co., 18 USPQ2d 1016, 1023 
(Fed. Cir. 1991). Lastly, the prior art references must teach or suggest all the limitations of 
the claims. In re Wilson, 165 USPQ 494, 496 (C.C.P.A. 1970). 

As recently articulated by the Court of Appeals for the Federal Circuit in 
Ortho-McNeil Pharmaceutical Inc, v. Mylan Laboratories Inc, 86 USPQ 2d, 1196, 1201-2 
(Fed. Cir. 2008): 

"As this court has explained, however, a flexible TSM 
test remains the primary guarantee against a non-statutory 
hindsight analysis such as occurred in this case. In re 
Translogic Tech., Inc. 504 F3d 1249, 1257 [84 USPQ 2d 1929] 
(Fed. Cir. 2007) ("[A]s the Supreme Court suggests, a flexible 
approach to the TSM test prevents hindsight and focuses on 
evidence before the time of invention.)." 

Once the Patent Office properly sets forth a prima facie case of obviousness, 
the burden shifts to the applicants to come forward with evidence and/or argument supporting 
patentability. See In re Glaug, 283 F.3d 1335, 1338 (Fed. Cir. 2002). Rebuttal evidence is 
merely a showing of facts supporting the opposite conclusion." In re Piasecki^ 745 F.2d 
1468,1472 (Fed. Cir. 1984). Evidence rebutting a prima facie case of obviousness can 
include: (a) "evidence of unexpected results," Pfizer, Inc, v. Apotex, Inc,^ 480 F.3d 1348 1369 
(Fed. Cir. 2007); (b) "evidence that the prior art teaches away from the claimed invention in 
any material respect," In re Peterson, 315 F.3d 1325, 1331 (Fed. Cir. 2003); and, (c) evidence 
of secondary considerations, such as commercial success or long- felt yet unmet needs, WMS 
Gaming, Inc. v. International Game Tech,, 184 F.3d 1339, 1359 (Fed. Cir. 1999). The Patent 
Office must always consider such evidence supporting patentability. See, e.g.. In re Sullivan, 
498 F.3d 1345, 1352-53 (Fed. Cir. 2007) (reversing a Patent Office decision of obviousness 
because the Patent Office failed to consider the applicants* evidence rebutting a prima facie 
case of obviousness because the Patent Office failed to consider the applicants* evidence 
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rebutting a prima facie case of obviousness). If the Patent Office determines that such 
evidence is not compeUing or is insufficient, then the Patent Office should specifically set 
forth the facts and reasoning supporting that determination. MPEP §2145 (8^^ Ed., Rev. 6, 
Sept. 2007). 

The *084 patent discloses fire fighting compositions that contain a water- 
swellable acrylic polymer, an inorganic solid, and water. The composition also may contain 
a colorant. The water-swellable acrylic copolymers of the *084 patent are polyacrylamides 
(column 2, Hnes 33-59) or other water-swellable polymer (column 4, lines 34-52). Contrary 
to the assertion of the examiner, the '084 patent does not disclose mixtures of a water- 
swellable pol>Tnier with an additional opacifying polymers, such as those recited in element 
(c) of claims 1 and 1 1 . 

In particular, claims 1 and 1 1 require an additional opacifying agent selected 
fi-om calcium carbonate (also claim 2) and various polymeric opacifying polymers (also claim 
3). The examiner relies upon column 4, lines 34-53 of the *084 patent for teaching the 
additional polymeric opacifying agents recited in claims 1 and 1 1 . The examiner misreads 
this portion of the *084 patent. 

Column 4, lines 33-52 of the *084 patent states: 

"In addition to the aforementioned water-swellable 
acrylamide copolymers, other water-swellable acrylic polymers 
usefiil herein include interpolymers of alkali metal acrylates 
and methacyrlates reacted with a lightly cross-linking amount 
of a diethylenically unsaturated monomers copolymerizable 
therewith or cross-linking high energy ionizing radiation. Also 
useful are lightly crosslinked polymers such as the above 
containing optional minor proportions, e.g., 0 up to 40 percent 
by weight or so of other monomers copolymerizable with 
sodium acrylate or acrylamide. Suitable optional comonomers 
for the preparation of such interpolymers include N-vinyl-2- 
oxazolidinone, N-vinyl~pyrrolidone, sodium styrene sulfonate, 
potassium sulfoethyl acrylate to mention a few suitable water- 
soluble comonomers. Particularly preferred are essentially 
non-ionic and anionic comonomers. Also essentially water- 
insoluble comonomers can be used, such as styrene, methyl 
acrylate, ethyl methacrylate, acrylonitrile, vinyl acetate and the 
like." (emphasis added) 
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This paragraph of the '084 discloses other water-swellable polymers that can 
be used in place of a polyamide homopolymer. Contrary to the contentions of the examiner, 
the 0-40% of other monomers disclosed in the above paragraph does not relate to 0-40% of a 
second or additional polymer used together with the polyacrylamide, but to monomers that 
can be copolymerized with acrylamide to provide an acrylamide copolymer. 

The present claims recite an additional copolymer or calcium carbonate that is 
present in the fire-fighting composition in addition to the superabsorbent polymer. It should 
be further noted that the poljmiers of the claimed additional opacifying agent (and calcium 
carbonate) are not superabsorbent polymers. 

Therefore, a difference exists between the present claims and the '084 patent, 
and on this basis alone, the *084 patent cannot anticipate the present claims under 35 U.S.C. 
§102(b). 

hi addition, the *084 patent discloses the use of a finely divided solid to 
decrease the mobility of a swollen gel, increase viscosity, and increase opacity ('084 patent, 
column 1, lines 54-59). Importantly, the finely divided solid stabilizes the polymer gel 
against light induced degradation. 

At column 2, lines 1-21, the '084 patent discloses finely divided solids that can 
be used. The '084 patent discloses various finely divided solids at column 2, lines 3-5, 
including lead carbonate and calcium silicate. The examiner contends that the '084 patent 
teaches or suggests calcium carbonate because the reference discloses "silicate and carbonate 
metals of calcium and lead". This contention is incorrect. 

The '084 patent teaches specific finely divided solids, and that the solid should 
be non-ionic, as defined in the '084 patent, column 2, lines 5-12, i.e., a resistivity of at least 
about 50,000 ohms for a slurry containing 0,2 weight percent of the solid, or else effective gel 
capacity of the polymer will be "substantially diminished" (column 2, lines 10-12). As 
discussed below, calcium carbonate fails to meet this '084 patent definition of a finely divided 
solid. Furthermore, the '084 patent fails to contain any generic disclosure with respect to 
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either carbonate and silicate or lead and calcium, or that the anions and cations of the 
compounds disclosed at column 2, lines 1-5 can be mixed and matched. 

In summary, it is submitted that a difference exists between the *084 patent and 
claims 1, 3, 6, 7, 9, 11, and 13-15 because the *084 patent fails to teach each of a 
superabsorbent, colorant, additional polymer or calcium carbonate opacifying agent, and 
water. Therefore, the rejection of claims 1, 3, 6, 7, 9, 11, and 13-15 as being anticipated by 
the '084 patent under 35 U.S.C. § 102(b) should be withdrawn. It also is submitted that these 
claims, and claim 2, would not have been obvious over the *084 patent. In particular, the 
examiner incorrectly contends that specific inorganic solids disclosed in the *084 patent are 
only "illustratively" named and that any similar solid would suffice (Office Action, page 4). 

First, in order to establish a prima facie case of obviousness, the cited art must 
disclose or suggest each element recited in the claims. As discussed above, the '084 patent 
fails to teach or suggest an additional polymer that is present as an opacifying agent. The 
'084 patent teaches acrylamide homopolymer and other water-swellable acrylic polymers, 
including acrylamide copolymers, that can be used in place of polyacrylamide. 

In addition, the '084 patent provides no apparent reason for a person skilled in 
the art to modify the '084 patent disclosure and include an additional opacifying polymer, as 
presently claimed. The '084 patent cannot provide any reason, incentive, or motivation for a 
modification to include an additional polymeric opacifying agent because the '084 patent is 
totally silent with respect to additional polymeric agent in the composition. 

In siHnmary, the '084 patent fails to teach or suggest an additional opacifying 
polymer, that, as claimed, is not water-swellable. Accordingly, the '084 patent cannot render 
the present claims obvious. 

With respect to the recitation of calcium carbonate as the additional opacifying 
agent in claims 1 and 2, applicants submit that a substitution of calciimi carbonate for the lead 
carbonate or calcium silicate disclosed in the '084 patent, in view of the definition given in 
the '084 patent for a finely divided solid, would not have been an obvious substitution. 
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Further, the '084 patent discourages, and leads persons skilled in the art away from, such a 
substitution. 

The '084 patent discloses "finely divided, opaque and essentially non-ionic 
soUds" (column 2, lines 1-2). As stated above, a "non-ionic solid" is defined in the '084 
patent as one having a resistivity (of a 0.2 wt.% aqueous slurry) of at least about 50,000 
ohms. Compounds that are salts composed of cations and anions fall under the tenn "non- 
ionic" because of the identity of compounds listed at column 2, lines 2-5 of the '084 patent, 
hi fact, the term "non-ionic" in the '084 patent apparently is equivalent to "insoluble" in water 
because a soluble salt would exhibit an ionic conductivity and, in tum, a lower resistivity than 
required by the '084 patent. As stated above, a finely divided solid having a resistivity less 
than about 50,000 ohms adversely affects results (see '084 patent, column 2, lines 10-12). 

The attached Exhibit A contains water solubilities for many of the finely 
divided solids disclosed in the '084 patent. Exhibit A contains data from the "Handbook of 
Chemistry and Physics," 51'' edition, (1970) R.C. Weast, ed. and "The Merck Index," Ninth 
Edition (1976) M. Windholz et al. eds. It should be noted that lithopone ('084 patent, column 
2, lines 3-4) is a mixture of barium sulfate and zinc sulfide, each of which is water insoluble, 
as shown in Exhibit A. As known in the art, powdered aluminum, diatomaceous earth, and 
silica gel have no water solubility. Exhibit A also contains the water solubility for the 
claimed calcium carbonate. 

With respect to calcium silicate mentioned by the examiner, calcium silicate is 
insoluble in water, whereas calcium carbonate has a finite, but low, solubility (0.00153 g/1 00 
ml or 0.0014 g/100 ml at 25''C for aragonite and calcite, respectfully. Exhibit A). On its face, 
this difference in solubility appears inconsequential, but this difference in solubility has 

practical ramifications. For example, for water contact construction purposes, portland 
cement mortar (which is in essence calcium silicate) is used rather lime mortar (which is in 
essence calcium carbonate) in order to impart sufficient water insolubility to the end product. 

With respect to lead carbonate, lead carbonate (cerrusite) has a solubility of 
0.0001 1 g/100 ml at 20^C (Exhibit A). Even disregarding that the atomic weight of lead is 
five times of calcium (which would reduce the ionic conductivity of a solution of the same 
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concentration in terms of mass even further) lead carbonate is one order of magnitude (i.e., 10 
times) less soluble than calcium carbonate. Further, from the subject matter of the *084 
patent, it can be inferred that the *084 patent is not referring to cerrusite, but basic lead 

carbonate ("white lead," mankind's oldest white pigment), which is insoluble in water. 
Consequently, the '084 patent disclosure is directed to highly insoluble (i.e., high resistivity), 
water insoluble solids, and calcium carbonate is excluded from this definition because its 
water solubility is too great. 

The *084 patent teaches that the finely divided solids imparts definite 
properties to the composition. The *084 patent discloses the use of an insoluble solid to 
stabilize the water-swellable polymer against degradation by sunlight, which in tum 
maintains gel viscosity for a longer time. Titanium dioxide, a known white, insoluble solid, 
performs the best by far in this regard. Accordingly, there is no incentive or apparent reason 
for a person skilled in the art to substitute a substantially more water soluble calcium 
carbonate for an insoluble solid disclosed in the *084 patent with any reasonable expectation 
of successfully maintaining gel viscosity. 

The *084 patent therefore fails to teach or suggest every claimed element. The 
'084 patent disclosure is limited to highly insoluble solids having a resistivity of at least about 
50,000 ohms for a 0.2 weight % dispersion. Calcium carbonate does not fall within this 
definition, and accordingly, is neither taught nor suggested by the *084 patent. To the 
contrary, the *084 patent discourages, and even leads skilled persons away from, the use of 
calcium carbonate in a composition of the '084 patent (see '084 patent, column 2, lines 10- 
12). A prima facie case of obviousness therefore cannot be maintained. 

In summary, it is submitted that claims 1, 3, 6, 7, 9, 11, and 13-15 would not 
have been obvious over the '084 patent for all the reasons set forth above, and that the 
rejection of claim 2 under 35 U.S.C. §103 as being obvious over the '084 patent should be 
withdrawn. 

Claims 4-6, 12, and 13 stand rejected under 35 U.S.C. §103 as being obvious 
over the '084 patent in view of Tanaka et aL U.S. Patent Publication No. 2002/0014610 
('610). Applicants traverse this rejection. 
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The patentability of the claims over the '084 patent has been discussed above. 
The '610 publication does not overcome the deficiencies of the '084 patent. The '610 
publication relates to a different fire extinguishing mechanism than the present application. 

The presently-claimed high-viscosity superabsorbent gels maintain a quantity of water close 
to a combustible object, such as a house with a wildfire approaching. Opacity and color help 
fire fighters recognize whether the object is protected from a distance (such as from a fire- 
fighting plane). During a fire, the water evaporates, removes heat, and prevents burning of 
the object. If untouched by fire, the composition slowly dries and degrades. In short, a 
claimed composition is a fire-prevention composition. 

In contrast, the '610 publication discloses a stable low-viscosity (see paragraph 
[0106]) composition that can be stored in a fire extinguisher and applied, as a foam, to 
extinguish a fire. The '610 publication therefore discloses a fire fighting composition 
(applied after fire ignition), which is different from a fire prevention composition (applied 
prior to fire ignition). In the '610 publication, a fluorine-based surfactant is combined with a 
water-soluble high molecular weight material (paragraphs [0008] and [0037] to [0087]). The 
'610 publication discloses polyethyleneimine as a water-soluble high molecular weight 
material for use vi^ith the surfactant and "a polybasic acid compound (C)" to "improve flame 
resistance and fuel resistance" ('610 publication, paragraph [0088]). Opacity is not an issue 
in the '610 patent, and is neither addressed nor considered. 

Persons skilled in the art are aware of differences between fire prevention 
compositions and fire extinguishing compositions, and compounds used in one of the 
compositions for a particular function are not automatically used in the other type of 
composition. There simply is no apparent reason for a person skilled in the art to use a 
polyethylenimine of the '610 publication (in the absence of fluorinated surfactant and 
polybasic acid complex) directed to fire extinguishing compositions in a present fire 
prevention composition. 

With respect to the examiner's statement directed to a pH modifier, the '610 
publication at [0137] and nearby paragraphs do not disclose a pH modifier. The polybasic 
acid compound (C) [00134] functions as described above to complex with the 
polyethylenimine. See '610 pubhcation, [0088]. 
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Therefore, for the reasons set forth above with respect to the combined 
teachings of the *084 patent and the *610 pubUcation, it is submitted that these references in 
combination fail to render claims 4-6, 12, and 13 obvious under 35 U.S.C. §103, and that the 
rejection should be withdrawn. 

Claims 8-10 stand rejected under 35 U.S.C. §103 as being obvious over the 
'084 patent in view of Vandersall U.S. Patent Publication 2002/0013403 ('403 publication). 
Applicants traverse this rejection. 

The patentability of the claims over the *084 patent has been discussed above. 
The '403 publication does not overcome these deficiencies. 

The '403 publication discloses colorants to impart color to fire-fighting 
compositions. The *403 publication discloses yet a third type of fire-fighting composition, 
i.e., phosphate-containing compositions that are directly applied from planes or vehicles onto 
a fire. The '403 publication discloses the use of impi'oved colorants to make these 
compositions visible from a distance and that comply with certain environmental regulations 
(paragraph [0022]). The '403 publication, however, is silent with respect to fire-protecting 
gels, as presently claimed and does not add anything to the '084 patent in this respect. It 
should also be noted that the '403 publication explicitly teaches away fi-om using pigments 
such as titanium dioxide (paragraph [0023]) because the color of such pigments does not 
fade. Because pigments (i.e., highly insoluble solids) are central to the '084 patent disclosure, 
wherein titanium dioxide works best, the teachings of the '084 patent and the '403 publication 
are conflicting. 

In short, claims 8-10 recite a preferred embodiment of the present invention. 
Applicants do not rely solely upon the features recited in claims 8-10 for patentability, but 
upon all the claimed features recited in claims 1 and 8-10. The '403 publication fails to 
overcome the deficiencies of the '084 patent, as set forth above with respect to claim 1. 

It is submitted therefore that a combination of the '084 patent and the '403 
publication fails to render claims 8-10 obvious under 35 U.S.C. §103, and that the rejection 
should be withdrawn. 
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AH claims are in a form and scope for allowance. An early and favorable 
action on the merits is respectfully requested. 

Should the examiner wish to discuss the foregoing, or any matter of form in an 
effort to advance this application toward allowance, the examiner is urged to telephone the 
undersigned at the indicated number. 

Dated: July 2, 2009 Respectfully submitted>. 

^' --^2^-4 I 
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James J. Napoli 

Registration No.: 32,361 
MARSHALL, GERSTEIN & BORUN LLP 
233 S. Wacker Drive, Suite 6300 
Sears Tower 

Chicago, Illinois 60606-6357 

(312) 474-6300 
Attomey for Applicant 
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mAMm 

tluUlium sulfftte 

tmcrieittm 

bromid*. 

ehlorid* 

fluorid* 

iodkt* 

ojtidtt 



AKPCWi 

Al(OH>iCf«tI«tOi. 



AKOHiO)* 



SyooAynM •ad 
FormulMi 



AlCCtH lOH. 
Al(CtH«OtH 
AlSm 



■nd*luaito» cymxuf. 
AliOi-SiOt 
Smu muUiU. 
3AbO>.2SiO< 

Ai(Ci«H«0*>« 

AI«(S04}« 

N»t. mhinocvDit*. 
Att<aOt)>.lSH«0 



AliSi 



AlunuBum ttMllium 
•turn. 

AITl(80«)t.l3HsO 



Am 



AmBn. 
AmCb. 
AmFt. ■ 
Ami*. . 
AnuOt. 



AmO». 



Tridcutmo •mmoni^. 



NH4CtHiOi. 



<NH4>H<CiH40t)i. 

NH4CI.AlCb 

NH«AI(aO«>t 



375.13 
871^7 



101.90 



203. ©O 

;iie.4i 



546.49 

306.37 



304^ 



290.M 
163.04 
426.05 



877.42 
342.15 
666.43 



243. 13 

483.46 
349.49 
30ai3 
633.84 
534.26 

275.13 
17.03 



77.0« 



137.14 
186.83 
237.14 



ool, rhomb, d«liq, 
54 

wfa er^ h«x 



wfa powd. «siat> 
«Ac« doubi«d 
ezoef>t Ml bftaie 
mit 

wh powd 

ool. hmx, 1.768. 

1.760 
ool. rhomb er, 

1.765 
wh mier or. 1.7. 
ool, rhomb. 

1.624 ±0.003 



1.577. 1.577. 
1.505 
wh mkr or, 1.583 



ool. toir. 



rwisfe-wh powd. 
STKyiah-wh or 

wh rhomb pi. 
1.546. 1.556. 
1.579 



CryatAllma form. 
proportiM mad 
iadftxol 
refrmetkm 



3.»65«» 
3.97 



3.5-3.9 
3.014 



wh or 

pod^h-wh powd. 
Itb 



wh. rhomb, 1.66. 



ool, rbocsb. 

1.639, 1.642, 

1.653 
wh powd . . 
wh powd. i.47 
oolf mMtocIt 

1.474. 1.467, 

1.493 
y«l. hox. 

odor HiS. 

d moiai air 

col. oct. 1.50112 



•ilvory. itoft 

wh. orthorhomb. . 

pink. h«x 

pink, hex 

yd, orihoromb . . . 
redafa-bra. eub or 

Um. h«x 
Wk. cub 
ool ■••; Itq, 

0.81 7-*. 1.325»'» 



Density or 

•pM. 

crmvity 



2.779 
1.095 



1.05787 



3.4377 

3.347 

3.156 



1.010 
2,71 



2.3257 



5.78 
9.53 
6.9 



wh cr. hysr. 



eot n4Md. dolki. . 

wh cr 

coi. h«x 



MoltiBc 

point. *C 



>2300 
(in N«> 



2045 
3015115 
tr to « 



tr to 
Al«0».HiO 
(Bo#hmit«) 

tr to 
AUOtHtO 
(Boohmite) 



300 



d 205 
>l-i00 



1545 tt to 
AI^38iOa 



103 
d 770 
d 86.5 



•ubl 
•ubl850 



68 

0.7710 »/ml; 
760 mm 



1.17? 



-77.7 
-74 



304 



BoUinc 
point. *C 



d 150 



2980 

2980 ±60 



Mbl 1300 



3600 
(extr«p) 



SolubUity. in 



- 100 < 



Cold 



{NHi> 



'33.35 99.9 
-30.9 



Hoi 
water 



V ad 

d 



Othor aolveftte 



100 •!; • alk. uwt, 

HNO.. • 
dmrrnXk 

t aJ: V •! • ba 



i al *. a • 
V at a •» alk 



V ai a *. *lk 
alan. klk 



a h n, I 



• hot •. »lk 



• alk, hydtocArb 

a •!. sty« 
a •!, eth* ohl 

a •. mUt, al 

• •I 

i «l: a alk 
d» 



d HF; i HCI: 



i •. HF 



a at, bs. iurp. i 
a dU •; at a •! 



13.20" al: a eth, 
ors aolv 



7.89U McOH; 
a al; a •oet 



a glye; i al 



No. 


NTaic 




.Ammonit 


a63 


•lumJnum t 




hydr»t« 


•83 




•64 


ttrtKomnmam 


•85 


tfWAoaraannt 


•86 


mono-H 
)iwta«raaoit« 


•87 




•88 
•89 


bonaana aul 

bmaoate. ■ 


•90 
•91 


pmteborat* 

jMrMF|i4>omit> 


•93 


r«fraborat«. 


•93 


bromnto. . , . 


•94 


bromida. . . . 


•95 


<itbromoiodi 


•96 


bromoplatln 


•07 


bromoaalana 


•98 


bromoatanni 


•99 


cadndum ch 


•100 


ealelum araa 


•101 


caletun pho« 


•103 


eariiamato. . 



•103 

• 104 

• 105 



•106 
•107 

•106 

• 100 
•110 
•ill 



•112 

•113 

• 114 
•115 

«ii6 

• 117 
aU8 
sUd 

• 120 

• 121 
•122 
•123 
•124 

• 125 

• 126 

• 127 

• 129 

• 130 

• 131 

• 133 



carbamate a 
carbonate. 

carbonate. . 

carbonate, h: 



oarHiMi nttmi 
oariitagi nitmi 



coHum aulfnt 



chlorate. . . . 
perchlorate. 
chlorida. . . . 



chloroaurate. 

chloroaurate. 
chlorocaUate 
chloroiridate . 
chiorotridite , 
chloFooamate 
chloropallad* 
chioropalladit 
hexachhyropim. 

c h loroplatimt> 
chloroplumba 
chloroatannat 
t«<rocfalorosim 

chromate. . . . 
<iichromate . 
p* roxych roma' 

chromium auU 

citrate, di<««e. 
citrate. tr>-(l'«r 
cobalt orfAtfph' 
phate(oua> 
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Bins per KXi t 



Othef soiveau 



• »1; I bt 

•1 • »r 

t Uq NH» 
■ ». NH4CI 
I HCl 

d Cl», Ft, Br, 
ab« bI 0.017'*; 

i eth 
«l ■ «1; i eti) 
•1 • al 

• HNO.. i HCl 

• al, MeOH 
V c MeOH. a ml 



|i al; • CO0C HCl. 
j oone HNO< 

i 

|da 

■ a, NH4CI; i al 
I* a. NH4CI: t al 
a a, NH«C1; i at 

■t • al. ac«t. HCl 



;v ■ a! 
{al 124" 

jsl • HCl, HNOi: 
I V al s al 

S •! • al 

Ul • HCl. HNOi. 
i V al s al 



|i al: • cone HCl, 

HNOi 
d a. al; i MeOH. 

eth 
a al 

• mm a 

a h cone H«SO« 

• eonc CrOi aottt 

a a. fua earb 
al a al; a HCl 

70 % al 

i al 



al a at 

t al 
a HF 



a a. NH«Cl 



ii al: a eonc HCl, 
cone N HO» 



No. 



b47 
b4S 

b40 
MO 
bAS 

b«4 



bff7 



Ml 



b67 



b70 
b7l 



bTS 
b74 



b70 
hTt 

b7» 

bTO 
bSO 

b«l 
bSS 



bW 
b«0 
bOl 



Barium 
iluoaiUeato 
formats 

ftlueoikato. . 

hydrida ... 



hydro «kU 

hyponitrlta 

kxUt* 

k>date. HydraU 



iodida 

lodlda. hydnta 



kKlid*. hydrate 
Uurate 




MUidm 

■Itrtt* 

ttl«H«*. Iiydrata 



oaida 



oxida. par- 

osida. p«r-, hydrate 

palmitaU 

A»i>»phoat>hata 
•fiAaoboapfaate di-. . 

ai O a p hoaph a te, 

arrfcaphoaphate, U 



•BlyeyfaMMr. 



MMteaUtoate 

u teailiea te . hydrate 



Syaonyma and 
Formulaa 



BadiFa. . . . 
Ba(CHOt)» 



Ba(C*H«0»)..3HiO 
BaHt 



Ba(0H)t.8H«0 

BaNiO>.4HfO 

BadOth 

Ba(IOah.HfO. 



Ball 

B*I*.3H«0 



8«Ia.6H«0. . 
B*(CiiH«Ot)«. 



BaC«HK^ 
BaC«HsO*.HtO 

BaMaa 

Ba(MttO«h 

B«(CHiaO«>t.SHflO. 

BaMoO« 

B«(Ci«HfliO»). 



NikrobMite. B«(NOaH. 



Ba<NOt>t 

Ba(NOi}t.HiO 



BaCrf*. 
BaO . 



BaO, 

BaMHiO. 



Ba(Ci«HttOt}f 



BaPOi . 
B«HPO« 



IMToorydtauKate 
•ulAda, hydro-. . 



Ba<HiPO«H 

BM<FO«)t 

BMPaCh 

Btt(RtFOi)t.H«0 . 

Ba(CaMa(H>t.H«0 
Ba(CflM>a)t.HaO 
BaSaOi 



Ba»0* 

BaaK>t.eHaO . 
Ba(CiaHMOa>« 



BaCiHaOi 

N«t. barite, 
prae. Maae fl»a. B«BO« 



BaSiOv4HtO . 
Ba(H8)«.4HfO 

BaS 

Ba8«.HfO 
Baa. 



Mol, 
wt. 



27tt.42 
227.3S 

581. AO 

31A.4S 

260.41 
487.15 

505.17 

301.15 
437.18 



400.34 
535.07 

300.4! 
257.40 

375.21 
M5.58 
2»7.38 
M3.0C 



Cryatallina form, 
propertiee aod 
mdex of 
refraction 



Deoatty or 
apee. 
cravity 



rhomb naad . . 

ool. rhomb, 1.573, 

K607. 1.836 
pr or rhomb leaf 



gray cr 



ool. moDoel. 

1.471. 1.503. 1.50 
wh or powd , . 



ool. 



ool cr 

aol rhomb, dattq 



ool, has . . . 
wh leaf er . 



MI.S5 

440.03 

330.35 
247.37 

335.36 
158.34 

100.34 
313.40 



316.31 
333.33 



001 .M 
448.03 



ool 

8ray-«ra. has . 

br^vlt er 

ool afl er 

wh powd 



ool cub. 1.573. 
yal-br 



801.00 
437.65 



wh. rhomb .... 
wh. moooel. . . . 
rhomb, 0 1.018. 



3io.ao 

313.43 
851.53 
704.13 



353.37 
333.40 



401.53 
375.56 
160.40 
263.61 
383.53 



ool, has 

eol-yalah. baz . 



ool. eub, wh>yaiah 
powd, t.OS 
wh-«ray powd. 
aol, baa 



wh er powd 



4.30: 
3.31 



Meltins 
point. 'C 



3.181* 

a.743» 

4.008 

4.057U 

5.16T 
5.15 



d 300 
d 

-3HiO. 
100; d 130 
d 675 



d 

-HiO, 300 



740 

- H*0. 08.0; 

-3HiO. 

580: d 740 
35.7 



4.85 
3.77 



Bottinc 

point, "C 



Solubility, in grama per lOO ec 



1400(T) 
SHflO, 780 



d 300 
1480 



3.84* 


502 


4.783? 




3.33» 


d 317 


3.173" 


d 115 


3.058 


d 400 


5.73 


1833 


4.06 


450 


3.803 


-•H<0. too 



wh. rhomb. 1.035. 

1.617 
trtol 



wh, rhomb 

wh etib diac. no. 

3.268 
ool. rhooftb, 1.673. 

1.674. 1.678 
rhomb, 1.543, 

1.548. 1.548 
wh powd 



4.105U 
3.0* 



4.|w 
3.0* 



wh powd 

wh. rhomb 

>oocl), 1.637. 
1.638. 1.640 

wh. mtmocl 

yal, rhomb 

ool, eub. no 3.155 
rod or yel. rhomb 
yel-tm er 



4.75 
5.03 



4.300 
3.50 



4.35" 
3.088 



d 

1000 vae 



d 100-150 

daoo 



50 
300 
300 
554 



0.030tT 
37.70* 

3.3>»» 

d to 
B*(OH)t 
+ Hi 

5.6« 



0.000> 
V al a 



170* 
360»» 



410^ 
0.008M^ 



0.143* 
vala 

03.5»« 



67.5*» 
03» 



.0003» 

a.48» 



Hot 
water 



0.00>w 
30,71» 



V a 

0.01 1»» 



l.044» 
0.330" 



0.010" 



300"» 
100.6" 



rata 
10.108 



ala 

O.O1-O.03 



0.0118 
d 



0.17 
0.004M 



0.421» 

0.000332** 

0.000340" 



52.3* 



d 

41 »• 



Other eolvaate 



i at: al a a. NH4CI 
i al.atb 

i al 

d a 

al ■ al; i aoat 

a HNOa. HCl 
a HNC. HO; 
1 al. aoat. H>dO« 

al 77" 

1.07» al; • aoat 



V • al 
0.008" al: 
0.006" atb 



ala 

33"* 

07.0" 

0.138H* 
d 

d 

d 



0.337" 
0.000330" 



dal 
aal 
ala a 

0.000" al: 
0.003" atb 
0.040" MaOH 

ia]:alaa 



ala al 

[.6al: r» HCl; 

i aaat 
i al; a NH^Ct. a 
a dil a. al; 1 aoat. 

NHa 
a dU a; 1 aoat 
a dU a; 1 al. ath, 

aoat 
0.008"^ al; 

0.001" ath 
a at; ▼ al a a« a 
■ a, KHaCI 

a a 



a a, NH4 aalte 
ai 

{0.08 al 

HCt; { HNOt 
d HCl 



0.005"* al. 

o.ooe**ai, 

0.001" ath 
•laal 

0.000 a 8 % HCl; 
ala HM« 



at 

at. CSt 
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I'II>M< :VI. < ONS I WIS or INO|U:\Mi: C:(>MIM>iM>S (Conrintie.l , 



rmma per 100 cc 



Other aolvcnU 



a, SH» 

*l. eth: • HCI 

CODC HNO» 
I &1 

s «1. ctlt. «lyc«rol 
ft. NH*OH 



I al, acet, NHi 

i al 
t al 



» »; V al « NH4OH 

^ *i; • NI|«OH 

a; d HSOi 
I NH«OH 



I.a37 CODC 
NII4OH 



a, li<i NH,; 
»] 8 al; i bi 
a a] 



• at 

HCI: i UNO.. 
H,.S04 



i: ■ h llNOi 
tl" ftl; i eth 



, NH« aafU; 



NO»; al • cone 
SO« 

. ac«t. a; a] a 
-I., MeOH 

acet. a 



I 



iC.alviit III 
.•87 i luityrutf 
•■88 ; rarhuU- 

.-89 I fftrhitnatf- 



<r91 I rarbonat<», h**x«' 
i hylraf*- 

i 

c95 ' (■t.iMr..i.. 

Cdfi i .•til.,fl.|.- ;.iuifnn:it.' 

C98 I r l)!orM)«' \i4-x;t 
\ t.vlrat.- 

c99 i < h|.,rMl«\ III...,., 

; liyrlrftl*' 

rlOO i .-ft!..rt<l*> Hnuri.!.' 

flOl i <l,l.,rn. 

ri02 hui'<>'tA'>r,tr- 



clO'i 'n//'-rlilom.-. 

t*10<i I «'iir<rrn;»ti' 

cl07 .hrninit.- 

cl08| <-intmui:.t. 

Clio . v-Hi.oiu. I. 



1:111 . v:i(»i.l.- 

cl i;i ' {iTni-vstmiii' 

<-m ' f.-rr.l.- in.., I., 



Clio; tl<I..H.iM-;lt.- 

rH7 I fhiori-lo 

cliy' for.nnt.- 

ci20 I f.irM,.r;il.- 

Cl21 j </-Khl.-..tl.tlr- 
cl22 • .■♦•n.prM)sj.l..ii.' 

cl23 I i.y.ln.lr 

cI24 I hylroxi.h- 

cl25 i hyp'.nitnt*' 

cI26 ; io'liue 

I. .-hit.., !..-xjifi>-lr;.l.- 



cl27 I 
cl28 : 



1 ''.^ rioin iiiH Rn.| 


\f..l. 


1 ( sl:,l|,n.- t'.rm 




; .Malting 


H<Jltill(jr 




(il;f\ . in cnnns per 1<J() cc 




— - • 


- - 


iTravity 




I point. 


point. . 




Hot 
i water 


( >i hfr" Solvents 






■ ot . f 




1 






-f 

si M 






i •>I.H> 


rul. l.-tr 1.7". 




jstr.l. 

! U7 




.{ 


.1 




i N .'H . ar;itf<)fi(«>-. < ;i( < »j 




.-.,1. rii,,tT.t.. 
\.r,H:> 




j,. ... 


.1 s_v-. 


O.fHH .V<ii 






N;ir. . nl.-ii. . < r.' » », 




c.l. rli.rfiiii <.r \ 
5 -•■.'»><;<, 1 , iH>.\ 


J.7 nil- 


[ 


<i Vl.^.., 






a a. NI(*Cl 




; .'(IS. IS 


.:.\. .n,.,».H'|. 
1. int. i . 


i.TTr 






j 






< .» 1* i< 1.1 '< 




1 ,.".!. . 












3 ill. .-H't'l 


• 1< ij ..Ml ' > 


■ JH.nl 




■J.7 i j 


n « ' 








s a], a.c*?i 


i ( :(( It 1, 


















< :«f 1. 


i i Ift.'J'j 


.-..1. .-..I., i.'h-; 


f '>''.' 


77 J 


■ M.Ui 1 


7 1.'. 


f 


. af. a.-.-t . :i<-r a 


:■!( ■:!< 1 \! < I. « 1 Kli (- 




. ..I tii..(i.-..-i <.r »,.•«. 


I .■S!»J-' 




s 1 1 1 ► . ; '.< 




1 

i.f 




< ■:t< 1. . Jl ! • > 




fM-> 1. ■..".(» l. Vi.-. 
. ..| .-I 


l»..S.{.. 






V7.7' 


.iJi."' 


.Mr" :ii 




! _*!'.<. UK 


...L ir.i^. <l. l,.i. 
1.117 t . (•.».; 


i .71- ■ 




til :h 
<.H < t. 

,M )( h 




.-..il, ■ 


>. al 


1 'J . n .< > 


{ 1 Ml 


.•..1 .{.-h , 








7'..S" 




s ..}; 1 ..<-. l 


;t :. I'r >4, n 

1 


I in;.'-., (IK 


.-.( . ( , 
t.'i.U 


1 1 
' 1 


l-'7n 




■■. - 

-1 


■i 


1 ..i 




i , ,J UN 


pi t. .) .. I.'.'t 
« i(. 1h-\. 1. .i 
! . .S ', 




■ f inn 








1 ;.l 


( H < M 1 


■* ' ' ■ 


-'.II' 






;- :t\ :ul 


.1 


.] ,t 


Mi.-... 1.11, 








■ i 




1 1 

.i In ( 1' 




.i 


. iil'.ntiiH.>.{ tntw. 




















i I > . /• 1 } ■» > 
















< l.C ')( M... (M < ' 


I't? (!{ 






;n .,n 










« 't» »4. JM 1 r 


i '.t.Mt'l 

..'U.S.I t? 


..1 i'l [.. .■•■if. ii.-.-.j 




Ml* JIM » 




p. 


i S . ■ 


M a. il 

t a . s m.s K 1 ■< I. 


( ':>'< J 1 ..tH 1 1 












n , J J - 


1 .. ; V ■ 




* .,1 It! « » 

< il \ 


.7n, .1 






n I < » I Jn 
I. ■;»»<> v-ul.l 
-1 i.".o 




us 

1 < v\ M h 


.1 


O.IM)t, al 


* ■ . I " ■ \ ' ■ 


•iJ. 1 J 






j .(.".n 




1 


I 




< iil'i ■< N ...'.H • ► 


S _",(. . 1 1 






-.1 1 « >. mo 










' Mi! 1 ,M« N" 1 t 1 
( ■ (< ) ( .• (>, 


7t,f 1 

J 1 ',,77 


Ik T.-Ui, ;- t t>..,,il. 1 








'■• " 




■. .w! s 


( ' ! 1 .'M 'N M S ..1 1 J ! [ t 1 


t'tO. .'S 


\ < \ t I H-i 1 . '.7<». 

1. fS_>. !.;.«»'. 










1 I 


al 




1 X,.', 1*, 


-.>!. tftr 








st S 




s al. in , IH 1 


th»,rtr,.. t ,1 


7s. OS 


•..i. < m(. 1 nimu- 

« 'u<- Al ! , t ; 1 


; . i SI t 


t.;..!t 






>.(KM 7-' 


s Nlh .-^iUI-h; si -A. 
i a«-»'t 


1 riSi I f .21! > 


JIS. !'» I 




-V J . ". J 






^1 ^ -1 




s Ih I. m ; . al 


< ■ : I ' < ' 1 t U i 


! it), i _* 


■<'!. til. .ill!. 1. .".!(( 


.MM 


1 






IS. 1M' 


al 




_'()H. 1 S 


■..1. .U.uhI. 








J , ! 1 -"■ 






< Hit .Hill > H t 1 


US. in 1 


i\ tl <-r J.. i« >i. ni-'.l 












V si St ill 




_•!<!.!». 1 










i 






1 • , 1 1 . 
















I a 




7 l.ti'' 


•'.1. (,.->. K-,7 1 
i . M 


-',-'( 




1 


». 1 S.'. 


).077i- 

1 


i N i I* suit's, a . 
i al 


..N.o..,,,,., 1 


17 J.).', 






i :tJ(i 








1 .111 H 


N;t( . lautantc. « ^i; 10.ii..| 




..1 tM,,U,.. 1 




1 Mti 


< 


).-'()'' ( 


).'.7*' ( 


i iiSOy, 1 al 




J';*7.'*S . 






i :r. 
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St 5 MM) 
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PHYSICAL CONSTANTS OF tNORGANfC COMPOUNDS (Continued) 



p«r 100 ee 


No 


Name 


1 

Synonym* ami 
Formulae 


^fol. 
wt. 


1 

Crystalline forn 
pro|>ertiefl and 
index of 
refraction 


Denxtty o 


^ Melting 


Boiling 


Solubility, in grama per lOO cc 








gravity 


point. **C 


point. *C 


Cold 
water 


Hot 
water 


Other aolventa 






Chlorine 






















0364 


» ChUHna 


CI. 




$ Krnah-yel gaa, or 
liq, or rhomb cr 
gaa 1.000768. 
tiq 1.367 
caa. expl 


3.214* 


100.98 




310'« cm 


177* cmJ 


, a alk 


036« 75% al 
: i org aolv 
i *1 


o37< 


} aa»d« 


chtor(o)astde OlNi 


77.48 








1.46«g 

si » 

d 
d 


0.57»» g 


d alk 


I 


0871 
0374 


fiuorida, morvo- 
\ auorkla, iri> 
bydrata 


CIF 
ClKi 
Cl,.8HiO 
ClOi 


54.45 

92.45 
215.03 
«7.45 


eol gaa . 
cot gaa 


1.62-«» 
1,77»« 


- 154 ± 5 

-83 


- 100.8 
11.3 


d 
d 






It yel. rhomb 
y*l red gaa. or 
red cr. expl 


1.23 

3.00»> g/l 


d 9.6 
-59.5 


9.9»> exp 


i 

cm 


HClOt. 


a alk 

• aig. HvtO* 


1 


eSTO 

e377 
oSTI 
©370 
eSSO 
0381 


Okida, bapt*. 
oxida, mono- 

oxida. Utr- 
ehk>fx>aurie a«id . 
ttbk»ropla.tmic acid . , 
ohtoroatannio acid 
Chtwwulfoaia aeia 


CliO 

V. ivy# or V, , 
HAuC;i4.4HiO 
HfPtCI*.6HfO 
HtSnCU.AHtO 
ClSOiH 


182.90 

99.45 
41 1.85 
517.92 
441.52 
1 16.. 52 


col oil 

yel-red ga«. or 
red-br liq 

brt yel need, delit 
red br pr, deliq 
eol leaf 

col fum liq. 1.437* 


3.89* g 1 

\ 

2.431 
1.03 
• 1.766" 


-91.5 
-20 

d 

60 

9 

-80 


82 

3.8'« exp 
d 


• d 

200 era' 
0 d 

X 

V a 
a 

d to 
HtS04- 


Clt, Oi 

d to 
HOCl 

V 8 

V a 


8 b> 

8 alk, HiSO* 
a bx 

8 ai, eth 
a al, eth 

d al. a: i CSi 




oS83 


f M»« .. 

cia«rri 

(par-)flueride 


CIO«F 


118.45 


col saa, V exp 




- 167.3 


-15.9 


HCl 








e888 


ClOiF. 


102.45 


tM . 


1.392» 


- 146 


-46.8 






























■ al 
ba al 

jsmt, ftl ■ «1 


oa»4 

oS85 
oSM 

em 

eSSS 

esm 

0390 


<II)aaatota. 

(til) ««ai*to 


Cr 

Cr(CtHfOi), 
Cr(CfHaOt)t.K«0 


St.996 

170.09 
247.16 


atacl gray, cub v 
hard 

red cr 

gray-gm powd or 
blah-grn paaty 
maaa 


7.20" 


1890 


2482 


i 

si 8 
0 


i 

a 


a dll H»S04. HCl; 

i HNOi. aq rec 
al 8 al 
i al 




araamde, mon- 
borida, mono- 

(II) bromida 

(III) bromide 


CrAa 


126.92 


gray, hex 


6.35«« 










t a 




CrB 

CrBn 
CrBr. 


62.81 

211.81 
291-72 


atlv cr. 
orthorhomb 
wh cr 

olv gr. hex 


6.17 

4.356 
4.250? 


2760(r) 

842 
«ubi 




i 

a 


a 


a fua Na«Oi 
8 al 

V a at; d alk 




0301 

o3»2 

e303 
e304 


bfomida. 

haxahydrata 
brDmida, 

baxahydr«t« 
(trt-)c«rbide. di- . 
ewrbottyl 


rCrBr>(HK»<|Br,2H>0 

(Or(HjO).)Br. 

CriCt. . 
Cr(CO).. 


399.81 

399.81 

180.02 
220.06 


gm cr. deliq 

blah gray to vlt 

(ray, rhomb .... 
eol. orthorhomb 


.5.4" 

6.68 
1.77 


1890 
d 110 


3800 
210 exp 


■ 

V 8 


a tr to vlt 
V a 


a ah f eth 
1 al 

i al, eth, ac a; 




o30fl 
o30« 


(II) ehlorida. 

(III) efalorida 


Crat 
CrCh 


122.90 
158..35 


wh need, deliq 
vH. trig 


2.878» 
2.76" 


824 

ra 1150 


iubl 130O 


V 8 


V 8 

■1 a 


si a CHh, ecu 
1 al, eth 
i ai. acet. 




c307 


ohioridc. hcxahydrata 


Cr(HfO)4Ch|.2HiO 


266.45 


vlt, monoci 


1.76 


ft3 






1 


MeOH, eth 
1 al: i eth: 


a, Met 


e308 
o300 


(lil fiuortda . . . < 
(III) lluorid* < 


"JtTi . . 


80.99 , 

108.99 


im. cr, monoct ' 
tm, rhomb • ; 


t.n 

1.8 


1100 

> 1000 i 


>1300 1 
ubl 1100- 


1 • 


j 

I 


■1 8 acet 
al; a h HCI 
al, NH*; 


c400 


(II) hydroxide ( 


>(OH)t 


86.01 ] 


rel-br 




r 


1200 

< 


1 


a 


al a a; a HF 
a 




e401 
o402 


iodata, hydrate | 

(ID kidida C 


Cr(HjO)«)Ii-3HiO 
:rli 


594.85 c 
305.80 1 


\k vU or. hygro i 
crayah powd . ^ 


kOlS? i 
►.196 « 


H-HI 

156 a 


ubl vac 800 8 


• a T 


^ a 1 


al. aoet; i CHI 




e403 


(III) lodtde C 


M. 


432.71 a 


hiny bik cr 4 


.915? : 


>600 


-I», vac 


















350 










e404 
C405 
0406 
0407 
c408 


(III) nitrat« C 
(HI) iutr»t« C 
nitride, mono- C 

(II) owUate C 

(III) oxalate C 


^r(NOi)i.7}H.O 


373.13 h 


r, monoci 


1 


00 d 


s 


a 








r(N0t)i.9H«0 

>N 

rCiO#.H.O 
r,(CiO«)f.6HfO 


400.15 p 
66.00 c 
158.03 y 
476.14 r 


urple, monoci 
ub or amorph 5 
eJ cr powd . . 2 
I'd, amorph, hyg 


6 

.9 d 
.468 

I 


0 d 
1700 

20. -H»0 


100 8 

i 

a 

- a 


• 

• 8 

8 


8 
8 
8 

V 


a, alk, al, acet 
! 8 aq reg 
dil a 

a (red) al, eth; 


Al. «ib; v at • 


0400 

e4IO 
0411 
c412 

c413 

o414 


oxide, dt- C 

(II) oxide, mo»- . C 

(III) oxide, aaaqui- . C 
(III) oxide, aaaqui- . . C 

oxide, tri- C 

oxyofalonde C 


rO, 
rO . 

riO«.xHiO V 

ftromic Mhydride, 
'ehrotnic acid", CrOi 
rOtCIt 

iromium acetyl- T 


84.00 b 
68.00 b 
151.99 K 
ariea v 

1 

99.09 re 

54.90 d1 
149-33 


r-blk powd 
Ik powd 

m. hex, 2..551 5 
t. amorph or 
t>l-gray gm gel 
td, rhomb, deliq 2 


3 

21 2 
70 V 


tr to grn 

00. -O 

435 4 
)6 d 


. . i 

OOO i 

. i 

6 


1.7^ 6 


. 8 

i 

8 

7.4S>» 8 


i (grn) ai 
HNOi 
dil HNOi 
a. alk. al 
a, alk; al 8 
NH4OH 
al, eth. H»SO* 
HNOi 


ml 


0415 


2,4<|ieniaiidtotie C 


It red liq . !. 


911 

2 


96.5 1 
6 3^ 


7 d 
10 i 


d 


d 

8 


al; a eth. ao a 
org aolv; i Igr 




■ 


leetonate. Cr(C»H70j)t 


1 













B-83 



PHYSICAL CONSTANTS OF INORGANIC COMPOUNDS (Continued) 



SyttooyoM «ad 
Formuiftft 



CryatAlline form. 
prop«rtuw Aod 
indbx of 
r*fr*ctM>n 



D«a*iiy or 
Cravity 



M«ttui< 
point, «C 



Boilinc 
point. *C 



Solubmty, ia 



Othsr ac^veikts 



U3 
MS 
144 

14« 
146 
U7 



Lead 

borofluorul« 



buiyr«t» . 



o«rbMi«t« 



176 
177 
I7« 

t7« 
tM 
ttl 

183 



m 

MS 
IM 
187 



MO 

191 
192 



hydnuUii*. . 
hytlromid* . . 



wkUU 



todkl«.di 



Mobutynito 
t«ct*t« . 
lAuimi* . 



ticnoc^nat* . 



molybcUU 
myrutsie. ■ 



i*b<BF4>t 

Pb(BffOt5«.H«0 
PbBn 



Pb(C<HiOi}« 
Pb(C«HiiOt>. 

Pb<C«HiiOt>t 

L«ftd o«io«.t«. 

Fb(CtHMOs)t 
Nat. oaruMita. PbCOt 



Wliita laad. hydro> 



151 


oarotata 


ifia 


ohlorat* 


158 


elilorata, bydrata. 


154 




155 


ehlorkW 


LM 


ofalorida. tatra- 


187 
l«t 


afalorida. •utlida 

alikwita 


UW 
MO 


ohrMMia, baaia 


Wt 


abroawta, b««U> 




MmMU 


MS 


att#ata 


164 




MS 




166 


ananthata 


167 


aUtybttllata 


Mi 


farrieyaaida 


M« 


farrlto 


170 


fam>eyanida 


171 


fittorida 


17a 


fluoroalUorida 


178 


fluoAitksat* 


174 


Auoailioata, tatra' 




hydrate 


175 





Pb(C«Hi^a>» 

Pb<Ct»UaO«)fl.2H«0 . 
Fbirra(CN)*.5 (or 6) 

HiO 
PbFafOi 

fhdf*iCUU SHiO 
W>Pt 



300.80 
481.03 
367*01 

391.39 
540.71 
437.50 
403.60 

267.20 

775.50 



2PbOO«-Pb(OH)» 
Pb(CMHuOi)t W6.57 

Pb(ClOi)t 374.00 

302.11 
450.14 
278.10 

340.00 
005.86 
842.00 
838.18 

546^ 

564.30 
4^.18 
1053.n 
301.23 
350.33 

465.55 
403.57 
1135.55 

3^.88 
680.38 
345.10 

361.64 

385.30 
431.33 



pb;aOt)t.HiO 

Pb<CI04)f.3H«0 
Nat. aotuttita. PbCli 



PbCU 
PbCk^PbS 
Pb<CIO«>». . . 
Nat. eroaoita, ehi 
yatlow. PbCrO< 



PbCfO«.PbO 
Pbf<OH)«00« 

PbCrtCh 

Pbf(C«HiO«)».8HiO 

Pb<OCN>» 

)Pt»(CN)i 



Nat. matloclcita. Pbrct 



Pb8iF«.SHiO 
PbMFMHiO 



Pb(CHOt)« 



FbHt 

I»b<OH)i 

Fb«0(OH)i or 
3PbO.H^ 

PbdOiH 

PbHIOt 

PbHIOft.H«0 



Pblt.PfaO.HiO 
Pblf 



Pbl 

Pb<C4HiOt)f . . 

Pb(C.HiOi), 

Pb(C,iHfiOi)f 

Pb<CMH«iOt)* 



Pb(C4H«0»).3H}0 
Pb<CttH«0«)t 



Nat. wulfcnitc. 

PbMoO« 
Pb(Ci«HtiOt)* 



309.21 
341.30 
464.39 

557.00 
415.10 
433.11 

702.20 
461.00 

334.09 
381.30 
3S.V33 
005.82 

942.47 

393.31 
1138.8.5 



OA 1.93 



or pr 

eot, mottocl . 
wh, rbomb. . 



5.53 
6.66 



<90l acalM, pcHa ■ 
wh laaf 



wh laaf 

oolllq. poia . 
btk-bra to rad. 



ool. rhomb, 1.804 
3.076. 3.078 
arh powd. or ban. 



wb Dead 

h moooel. d«liq 
wb. moaocl. datiq. 

wh. rhcMBb 

wh. rhomb. 3.199. 

3.317. 3.260 
yal oily lio 

rad 

y#l, aBotKKtl ..... 
yai< moooal. 2.3 1» 

3.37(LU. 3.66 



6.6 
01.4 



3.89 
4.037 
3,0 
5.85 

3.ti» 



6.13" 

6.6S 

6.63 



r*d cr 

wh «r powd 



yalafc^wh powd. 



hm% 

y^aliKwb powd . 
otA. rhomb. pot> 

wh. tatr. 3.145. 
2.000 



8.34 

7.05 



t)tA. motto«l . 



wh. rhomb, luat. 

1.780. 1.853. 

1.877 
gray powd 

wh. amorph 

wh cub, or amorph 

powd. poi« 

wh 

wh cr 

amorph 



7.592 
6.1.S.V* 



rhomb er 

yal h«x powd, poi« 

pa yel 

wh pr 

wh cr powd 

chalky wh powd 



6.83* 
O.lfl 



wh powd 



wh poad 
wh powd 



col -It yel. t*tr pi 
wh powd 



0.927 



d 180 

373 

90 

103-104 

73-74 

S3.5-04..5 

d 315 

d 400 

13 
d 330 

d no 

d 100 
501 

15 

axpl 136 



950»» 
axpt 105 



930 



d 

01.5 



-HiO. 

uo^iaod 

1530 d. 735 

- U40. too 

855 
601 
d 

d<100 



d 

d 145 
d 145 

d 300 
d 130 
-H*0. 110 



1390 



d lOO 
402 



d 300 
<100 



104.7 
U7 



1000-1070 
107 



d 

0.4554* 
0.8441» 



d al 



•1 « 

4.71«« 



V ■ 

151.3«« 
499, 7»» 
0.99» 

d (Clt) 
i 

0.095W 
Oj00000ft8» 



171- 
3.34" 



• a. KBr; at • 
NHi: i al 

M dil HNO. 
0.0029*« eth 
i.09» ath 
a al; 0.0038 eth 

• a. alk; i NH>. at 

si • aq CX>i: a 
HNOi; t al 

i al. eth; a bs 
a al 
a ai 
a al 

aiadit HC1.NH«: 
i al; t NH4 ealta 
a cone HCl 
d a. alk; i dil a 
a KOH 

a a, alk; i ac a, 

NHt 
«a. atk 

a KOH 
a. alk 
•leal 



•I • 

■1 • 
a 

ale 



a, d 100 



i 

0.064- 
0.037»» 



alaHiaOi 
e HNO>;i aeat. 
NHa 



0.0155* 
0.014 



•1 • 
a! • 



0.044* 

0.063* 
O.I 
9,1>« 
a 

0.009«» 



rO.oav* lo.ooo** 



KCN 
t al 

a alk. HNOi 



a a. alk; i ae a 
a alk. ao a. HNO> 

al a HNO«; i NHa 
a dil HNOs 
id a dil HNOt 



a alk. KI; i al 



ah al 

0.008M al; 

0,007" • ath 

r a h b«; al • al; 

t eth 
V al 8 at 
a boil tol, ac a; 

at a h bx. cbl; 

i al. eth 

d cone HiSO«; 

a a, KOH; i al 
0.004» al; 

0.010"* » eth 



I*insl< \|. < 0\s| WIS oi rN<>K(.\\H 1 <>MIMK NU?> (Continued) 



t>«n8ity or 



point, °(. point., ■'f 



Solubility, in gtrairis [w-r WHi 



<'\Ad ' Hot 
water I wat*!r 



, -li! 

<lii >i 
I II i M -^f »« 

.ii) MN' >i 
IH '1. U S! >4. 
r.-K. tiiii. '•I ^ 

.(,1 UN". 
.1,1 !l' I 



.it. .-It.. .V. 



« IP t 

i IH t 



., \- lit . 

Mi -^.iii 
\ M . » " f ■ ■ . 
o i'» ■ •< 'U. 

17 J,/ 



t20H : 

t2l<» 
1 2 t I 

t2\-J 



nil rntrM 
t I \ > rutr 



riH.n-liv.frnt*' >iit >.rHt« ' 



i U....» I, Ik. .t,.t.r. 



' - 2(» 

.1 iosn«»< 



i.i 



Id »SOt 



f2\A fl\'. 



121 1 


..>.-)»•. .i» t.vti.tf 




(I St;um!>- ;t< i.| '.t 




iirri'iriili .t 








i 








• »r-lin:ir\ " '«T.'iiihm' 




















«*-t.f Sr»« t.-.rH.i » 












1 


t:!i.'. 


. .ii i.\.|r;.t 




rf. M;,nnt. ... i.t ..r 












I t 










































t2i». 




'if. 


<u \'< 


■'"», t. t 


-un..r!.!i tit!iMH 


% 4,HI >IJ " 








t2l 7 


.in ..-'V.,.t,.,^,.l 




l'< I.I- 


.Ji' Ml 


Ii. ;iin..ri.h 










l2\H 




.•it, 


. --fi.M 1 


■ U _•.!.<. 


w h . rl,.>r«iti '-r 


.1. !»;7" " 




.{ 




































'■ ' ' * ' ' ' 


still.! > MX1 


.f 




























(I.- 


-f. I'..< » 


1 1 ! r.' 


;t.n..rj.!, .......1 










12.? 1 














■ ! 


:<i 




t22'..' 


pi,.,s,-,fu.|<- rri 






Jl 1 -.1 


.r 


». nr 




































•f.T *,H 


W »l . ( 


... ISI 


.( • »KII 






122 \ 


|. -iM.r-iH .1,1.. 


.<l. 




It.s 7 » 


. .,1 < r 




H.iJ.I 








< II > •i. U-rn.i*- 










»i !7',f' 


Ml. 1 






t22«. 


Ml. 












-.((.O i Sf >:» 






t-?i7 






-n. .Ml o 


tt*,.Kt 


« li. I<. |.r. .l.-h 










t2'JH 


< 1 1 ' M.||!l>l.> 






I ■ •<>. 7 > 








1 2;iO 


' i 

0-0O00O2*' 




t t\ 1 H.lKl.l.. 






\SJ HJ 


.,1 l.*x 


t :. 


.1 r,(K) 




l>.()0<)2i'« ■ 




a\ - H.ithu r I.l..,■ 


• I- 






v.-l 




_;i7 


;<i - to 




t2-i 1 


(tl^t[:t1t• 




S,i< ith* »« 


'!i 














l i 1 1 Ifiitif tih- 








KriiN < r 


'.. IK 


7.*i<t 






tJAl 


- 1\ > •..U.lr,.!,' 






.17. i 


14k M.... ,»,.r 








,' ' 


ll'H 1 






l iiiun.- 11. 1. 1. j» - ri< 


M.i '*1 


wh 




-1 


■ 


'V Hi H <| 




i itMi>...... 




I , 


17.'«» 


tr .-u), 


t 


H*7.'. 




I j 












H.{K. N.U ,(riiv 






















( -.o 








t2;<7 


t>r<>(iit<l<-. 'h 






207.72 




4.;n 






« fv Hi 1 . . . 

1 ■ 


fJAH 


).r..riit.).-. t.-i r.i 






;i*;7.r.i 












l>rt>irn«U-, tn 








r*-.|Kh-vi-.l or .Ik 




1 ! 








' Kf h,,l-' 




1 M 




l.lu.- , r 
*rr nu r, r.,1. 




.5 1 lO + 'K) 


4H20 




t2M 


.■hl..r..|.- 'ii- 




i .* t. 




li l.r t)lk. h.-*. 




Htilrl Ih 


<t 47.^ vac 




t242 


rhl.,ri4r. N-trii- 




r.' u 


m«i.7 i 


h >•■! Ji.(. Mil"' * 


h., i.7>i; 




I. Mi. 4 


L i<i 














Nul 2. (Mi 








t24;i 


rl,|-,n.l,.. tn 




r.« j, 








|<i 4 40 




B .a 


t24 4 






I'll-, 


1 H'» 


>^»> p..w.i. |,v«r 


2.7lW»'>* 


> 40<) 


2S4 (Bubl.) 


! 
















( pressure) 






t24.S 


(iiioruU'. tn 




i )! t 


HIt.'KI 


(furp ff.l l.r vtt 


.i . to 


12O0 


1400 


re«t s vlt i • 


t24#> 








4*.l.lt2 






ii 400 






1247 


to.ii.i*-. ,). 




1 


;t(n 71 


I.Ik. I.vu;r 


■4.i»";< 

) 


»>00 


1000 


'* ! 


t24H 


io<liil<», t«'irH- 




Vil* 




rf.J. rub 


4. a 


150 


377.1 


V 8 ,1 


t24U 


uitrxie 




liN 


♦ il.^M 


v**l-l>ronz**. .-ub 


.|5.22 


2930 






t2>V> 






. I V >,ii.lOM7<> 
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Calcium Stearate 



1706 



2,533*660 (1950 to du 
tive Inorganic Chemis- 
*ress. New York, 2nd 

3St tastclcsji powder- 
ter; %o\ in acids with 



|H Hydroxybtnzenrsuh 
jarbolate; calcium sul- 
386. 40 C 37 30-^.s H 
. Ca[C»H^(OH)SO,], 
As Tol. 2, 420 (Berlin, 

ol in water or alcohol. 
Miter, astringent taste 
s an intestinal antiscp- 
d in ophthalmic w>lns. 

um carbolatc, calcium 
m phcnylatc. C,,H,a- 
i 4.45%, Ca 17 72%. O 
gc, Drake, U.S. pal. 

lightly sol in water or 

r oils 

{ic- Calcium monohy- 
ophosphate; secondary 
t 136.06. Ca 29 46%, H 
3 Occurs in nature as 
Caa, and Na,HPO«: 
) (1953); from CbjCPO^), 

16 (I960), where it is an 
ydroxyapatite 
hydrated to calcium py- 
ater. alcohol, 
crystals. Loses water of 

at red heat to calcium 
/ insol in water, alcohol; 
)1 in dil acetic acid, 
icral supplement in cerc- 
; in dental products, fer- 
!, Monobasic >- 

as a dietary supplement. 

nobasic* Acid calcium 
•nonocaicium orthophos- 
mary calcium phosphate; 
».P-; mol wl 234.06 Ca 
n% <ra<H,P04)j Com- 
ting pulverized phosphate 
Keyex A. Clark's Industrie 
York. 4th cd.. 1975) pp 
CaCOj and HjPO^ ien> 
53) 

;linic plates, cryst powder 
i^hen pure, but traces of 
material to be dcliqucsc. 
XT. dec at 200° dj« 2 220 
I HO or HNOj or acetic 

om commercial processes 
ht>sphatc The HHperphos- 

trcatmcnt is about 30% 
. 45% CaSO^. 10% iron 

water; it contains 18-21% 
tosphate obtained from the 
*3 to 50% available Pj^s 
idulant in baking powders 
ement for foods and feeds; 



ib«sic. Tricalcium ortho- 
c; tertiary calcium phos- 
,P,; mol wt 310.2O Ca 
a,(PO.)j. It is about 96% 



pure, usually contg an excess of CaO. Occurs m nature as 
the minerals oxydapatit, ^-oeiicherite, whitiockite. The tech- 
nical prtxluct IS also known as ^ btme ash" Commercial 
nrepn from phosphate rock: Higneit. Hubbard. Ind. Eng 
Chem 3S, 1208 (1946); Elmore. U.S. pat 2,474^31 (1949 to 
T V A ); Hollingsworth. U.S. pats. 2»556,54I and 2,562,718 
(both 1951 to Coronet Phosphate); Broshecr, Hignett, 
Chem Eng. Rept no 7. 143 pp (1953) 

Amorphous, odorless, tasteless powder mp 1670. a 
3.14. Practically msol tn wafer, alcohol or acetic acid; so! in 
dil HCl or HNOj 

USE: Manuf of fertilizers. H3p04 and P compds; manuf 
milk -glass, polishing and dental powders, porcelains, pot- 
tery; enameling; clarifying sugar syrups; in animal feeds; as 
noncaktng agent; tn the textile industry. 

THERAP CAT: Calcium fcplcnisher. 

THERAP CAT (VET): Has been used as a dietary supplement, 
and as an antacid- 

1696. Calcium Phosphide. Photophor Ca^Pj; mol wt 
182.20 Ca 65 99^yr,. P 34.01 Prepn: Ehrlich m Han^iboo/c 
of Preparative Inorganic Chemistry, vol. 1. G Brauer. Ed. 
(Academic Press. New York. 2nd ed . 1963) p 943 

Red -brown cryst powder or gray lumps. Dec by moist air 
or water, evolving sp<^ntaneously-flammable phosphine. d 
2 51; mp about 1600* Keep dry and tightly closed, 

USE: For signal fires; in purification of Cu and Cu alloys; 
as rodenticide. 

1697. Calcium Phosphite. CaHO.P; mol wt 120.07 Ca 
33 38% H 0 84%. O 39 98%. P 25.80^o CaHPO^. Prepn: 
Gmelin 's. Calcium (fith ed.) MB, 1121 (1958). 

Monohydrate, crystals. Loses water at 200r; dec above 
30<r. Slightly sol in water; practically insol in alcohol. 

USE: Fertilizers; polymerization catalyst. 

Cakium Polycarbopliil. Carbofil; Quival Calci- 
um salt of a synthetic loosely crosshnked hydrophilic resin 
of the polycarboxylic type. Commercial development: 
White Laboratories. 



- 1 

}t<)CH 




HCX)U 
I 

CM , ~ c:H~-a i, 



.7 



THERAP CAT: Antidiarrheal, 

1699. Calcium Propionate. Propionic acid calcium salt; 
Mycoban C,H,„CaO,; mol wt 186 22. C 38 70%. H 5.41%. 
Ca 21 52%. 0 34 37% Ca(CH3CH,COO), Occurs as 
mono- or trihydratc. Prepn: Beilstein vol. 2» 238. 2nd 
suppi . 218. 3rd suppl.. 516 

Powder or monoclinic crystals. Sol in water; slightly sol 
in methanol, ethanol; practically insol in acetone, benzene. 

USE: As an inhibitor of molds and other microorganisms 
in foods, tobacco, pharmaceuticals; in butyl rubber to im- 
prove processabiliiy and scorching resistance. 

THERAP CAT: Antifungal. 

1700 Calcium Pyrophosphate, Calcium diphosphate. 
Ca^O^pi; mol wt 254 12. Ca 31 54%. O 44.08%. P 24.38%. 
Ca,P,o' Prepn by ignition of CaHPO^: St. Pierre, J Am. 
Chem, Soc. 77, 2197 (1955). 

Polymorphous crystals or powder d 3.09 mp 1353. 
Practically insol in water; sol in dil HCl or HNO3. 

use: Abrasive; fertilizer; feed supplement; in dentifnces, 
ceramic ware, china, glass, phosphors. 
1701. Calcium o-Saccliaratc. 



'Clucaric acid calcium 



salt. C.H.CaO,; mol wt 248.21 C 29 03%. H 3 25%. Ca 
16.15%. O 51.57% CaCjHgOg. The normal calcium salt of 
D-sacchanc acid, a dicarboxyhc sugar acid derived from the 
oxidation of D-gluconic acid. Calcium D-saccharate is a true 
chemical compd and should not be confused with saccharat. 
ed lime, formerly called "calcium saccharatc" and produced 
by the action of lime upon sugar. Prepn: Beilstein, vol. 3, 
2nd suppl,, 378; Hagers Handb. Pharm. Praxis vol. 1. 755 
(Berlin. 1930). 

Tclrahydrate. odorless, tasteless crystals or fine white 
powder Stable to air. Becomes anhydr upon heating at 
100" in vacuo Practically insol in water, alcohol, ether. Sol 
in dil mineral acids and in calcium gluconate solns. 

USE: As plasticizer in cement, concrete, mortar. 

THERAP CAT: Pharmaceutic aid (stabilizer for calcium glu- 
conate solns). 

1702. Cakium Salicylate. 2- Hydroxybemoic acid calci- 
um salt, C,^H,oCaO.; mol wt 314.30. C 53.50%. H 3.21%, 
Ca 12 75%. O 30.54%. Ca(C.H,(OH)COO)j- Prepn: Co- 
ninck. Rea Gen. Chim. 17, 72 (1914) 

Dihydratc. monoclinic crystals or powder OSorless; 
tasteless Loses all HjO at 120' Decomposes at 244* to 
phenol, the basic salicylate. CO, and HjO Soly in water 
(15.5**): 28.46 g/l; soly in ethanol (16.T): 15.5 parts/l; 
slightly sol in methyl acetate; sol in methanol. The aq soln 
is slightly acid and light sensitive. 

1703. Calcium Selenate. CaO^Se; mol wt 183 04 Ca 
21 90%. O 34.97%. Sc 43.14%. CaSe04. Prepn: Mitschcr- 
lich. Pogg. Ann. 9, 623 (1827); von Haucr. Sitzungsber Akad. 
Wien 39. 299. 839 (1860); Lehner, Kao. J. Am. Chem. Soc. 
47, 1521 (1925) 

Dihydrate. monoclinic crystals, df 2 69 Gradually loses 
HjO on heating becoming anhydr by 20Cr; dec to CaSeO, at 
698*. Sol in water. 

USE: Pesticide. 

1704. Calcium Seleiiide. CaSc; mol wt 119 04 Ca 

33 67%. Se 66.33%. Prcpd by reducing CaScO^ in a stream 
of H. at 400-500*: Ehrlich in Handbook of Preparative In^ 
organic Chemistry, vol. I, G. Brauer. Ed. (Academic Press. 
New York. 2nd ed, 1963) p 939 

White powder In air may turn red within a few minutes 
and light brown in a few hours, d 3.82. Decomposed by 
water. Treatment with HCl produces HjSe gas. and red Se 
separates. 

USE: In electron emitters, 

17(B. Calcium Silicate, Many different forms of calcium 
silicate are known. Among the most common forms are 
CaSiOj. C:a,Si04 and CajSiO,. Usually occur in hydrated 
form contg various percentages of water of crystalliatatton. 
Names of calcium silicate minerals arc: afwilUte; akmrman- 
nite; calcium pectolith; centrallasite; crestmoreite; eaklite; 
foshagite; /oshallasite; gjetlebaekite; grammite; gyrolite; hille- 
brandite; lamite; okenite; parawollastonite; pseudo- wollaston- 
ile: riversideite; table spate; tobermorite; woliastonite; xonal- 
tite: xonotUte. Commercial calcium silicate sold for industri- 
al use. such as Micro- Cell void Silene, is prepared syntheti- 
cally to control its absorbing power. The usual method of 
prepn is from lime and diatomaceous earth under carefully 
controlled conditions: Boss. C^iem. Eng. News 27, 677 
(1949); Steinour. Chem. Revs. 40, 391 (1947). The commer- 
cial product is described here. 

White or slightly cream -colored, free-flowing powder. 
Approximate analysis: CaO 19%. SiO^ 67%. H^O 6 to 8%^ 
d» 2.10. Bulk density: 15 to 16 Ib/cu ft. Absorbs 1 to 2,5 
times Its weight of liquids and still remains a free-flowing 
powder. Total absorption power for water about 60O%, for 
mineral oil about 500% Available surface area: 95 to 175 
mVg. Ultimate particle size: 0.02 to 0.07 pH of aq slurry 
8.0 to 10.0. Practically insol in water. Forms a siliceous gel 
with mineral acids. 

USE: Constituent (produced in situ) of lime glass, portland 
cement; reinforcing filler in elastomers and plastics; absorb- 
ent for liquids, gases, vapors; as anti -caking agent, suspen- 
sion agent, pigment and pigment extender; binder for refrac- 
tory material; in chromatography; in road construction. 

1706. Calcium Stearate. Ocladecanoic acid calcium salt; 
steanc acid calcium salt. C3,H.^Ca04; mol wt 607.00. C 
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ve and smooth musclc- 
protcolyais of ktntnogen 
The dccapeptide 
nin (^v.): Wcric et ai, 
Synthesis: Nicobudes et 
. ^ 2tO <1961); Pless et 



e r -Pro -Phe -A r g 



5T (c = I in iV acetic 
acid /water system (70: 



uluttn; Padreatin; Olu- 
IZirculetin. Hypotensive 
plasma protons. Major 
a. glandular tissueSt and 
: pancreas, parotid and 
Ul. in feces, in duodenal 
Iftoln from mammali- 
•dier. CR. Soc BioL 64, 
. Exp. BioL Med. 93, 181 
lal: Werie, Trautschold, 
. Plasma kallikrein dif- 
rein. The latter two lib- 
es bradykinin. q.v., both 
nogen. Pharmacology: 
^orsch. 10, 779 Ct960). 
9, 509 (1969); Stizuki et 
970), 



a; spoonwood. Otands 
Maliotus philippinensis 
iiu Philippine Islands, 
Rottlerin, isorathlerin. 
Indian J. Phamu 11, 37 



1 as purgative, teniacide. 



complex produced by 
Sk Umczawa from Japan - 
XL lOA, 181 (1957); U^. 
d of three components. 
It (usually designated as 
C. two minor congeners. 
nns A and B and their 
t. Hardcastlc, U^. pats. 
1 both to Bristol-Myers), 
tter, U^. pat. 3,032,547 
canamycin C: Murase et 
>tudies on kanamycin B: 
nicturc of kanamycin A; 
>8); Cron et ai, J, Am, 
urc of kanamycin B: Ito 

Structure of kanamycin 
Absolute configuration of 
, J. Am, Chem Soc 85, 
ri Chem. Soc, Japan 39, 
anamycin A: Koyama et 

Monograph: Ann. Y. 
t08 (1958) Synthesis of 

Antibiot. 21, 367 (1968); 
s 1968, 623; Umczawa et 
33 (1969). Synthesis of 
,424(1968); BulL Chem. 
m of kanamycin C: ei- 
>!. 21, 162 (1968). Effects 
, ibid. 23, 99 (1970). 




kanosamin 



deoxystreptamine 



Kanamycin A, CjgHj^N^O,,. R ^ NH^; R' OH. 
Crystals from methanol 4- ethanol. [o]^ +146* (O.IA^ 
H2SO4). LD|« i.v. in mice: 583 mg/kg. 

Kanamycin A sulfate. Cantrex, Cristaittmicimt, Kamycin^ 
Kamynex, Kanacedin^ Kanamytrex, tCanasif^ KanUin, Kan- 
nasyn^ Kantrex^ Kantrox, Otokatixin, Retisiomycin (Bayer), 
Ophtalmokaiixan, KantrexH, Kano, Kanescin^ Kanaqma, 
(U.S.P. requires that kanamycin sulfate contains not less 
than 75% kanamycin A and not more than 5% kanamycin B 
sulfate <Mi an anhydr basis.) Irregular prisms, dec over a 
wide range above 250*C. Freely sol in water: practically 
tnsol in the common alcohols and nonpotar solvenu. LD^ 
in mice: 20.7 g/kg orally; 1450 mg/kg i.p.. Zel'tser et aT. 
Antibiotiki \% 552 (1974). 

Kanamycin B, C^gH^^^O^ AiK t006, bekanamycin, 
aminodeoxykanamycitu K «^ R' NHj- Crystals, mp 
178.18r (dec). + 130- (c 0.5 in water). [«]|» + 1 14* 

(c ^ 0.98 in water). Soluble in water, formamtde; slightly 
sol in chloroform, tsopropyt alcohol; practically insol in the 
ccMYunoo aloohc^s and nonpotar solvents. LD,, i.v. in mice: 
136 mg/kg. 

Kanamycin B sulfate. Kanendamycin, 

Kanamycin C, C^H^N^O,,. R — OH; R' = NH^ 
Crystals from methane^ + ethanol. dec above 270*. [a]^ 
4- 1 26* (H3O). Sol in water; slightly sol in formamide. Prac- 
tically insol in the common alcohols and nonpolar solvents. 

THERAP CAT: Antibacterial. 



5133. KaoUn. Bolus alkw; China clay; porcelain clay; 
white bole; argilla. Essentially a hydrated aluminum silicate, 
approximately H^iAl^SijOg-H^O. Prepared for pharmaceu- 
tical and medicinal purposes by levigating with water to 
remove sand, etc. 

White or ydlowish*white. earthy mass or white powder; 
unctuous when moist. Insol in water, cold acids or in alkali 
hydroxides. 

USE: Manuf porcelain, pottery, bricks. Portland cement; 
ultramarine, color lakes, refractory mortar; plaster material, 
filler for paper; electric and heat insulators; clarifying liq- 
uids; drying and emollient agent. 

THERAP CAT: Adsorbent. 

THERAP CAT (VET): Topical and G.I. adsorbent. Poultice. 



5134. Kanwjin. 3- Methoxy- 2-ph«nyi'4H'/uro(2,3- hj- 1- 
benzopyran-4'one, C„H|204; mol wt 292.28. C 73.96%. H 
4.14%. O 21.90%. From Pongftmia glabra Vent.. Legumino- 
sae: Beal. Katti. J. Am. Phamu Assoc. 14, 1086 (1925); Rao. 
Rao. /. Indian Chem. Soc. 17, 526 (1940); Bhat et aL. J. Am 
Oil CHem, Soc. 33. 197 (1956). Structure: Ltmaye. Rasaya- 
nam 1, I (1936). C.A, 31. 2206» (1937); Manjunath et aL, 
Ber. 72B, 39 (1939). Synthesis: Seshadri. Venkateswarlu. 
Proc, Indian Acad. ScL 13 A, 404 (1941); 17A, 16 (1943); 
Kswase et ai, BulL Chem Soc. Japan 28, 273 (1955); Rao, 
Seshadri. Proc. Indian Acad. ScL 33A, 168 (1951); Ancja et 
aL, Tetrahedron!^ 203 (1958); Raizada et aL, J. ScL IncL Res. 
19B, 76 (I960). 




o 



Needles from methanol, mp 157-158*. Sol in methanol, 
ethanol. chloroform, benzene, ether, coned H^SO^, HNO3, 
HOAc. HCl; practically insol in pctr ether, dil mineral acids. 

5135. Karaya Gum. Gum karaya; kadaya; katilo; kullo; 
kuteera; sterculia; Indian tragacanth; mucara. The dried 
exudate of the tree Sterculia urens Roxb.. Sterculiaceae, 
found in India, especially in the Gujerat region and in the 
central provinces: Toothaker, The Soluble <7um5 (Philadel - 
phia. 1921); Man tell. Tlte Water- Soluble Gu/m (New York. 
1947). Constituents and structure: Hirst, Dunstan. J. 
Chem. Soc. 1953, 2332. Structure is a partially acetylated 
polysaccharide containing about 8% acetyl groups and about 
37% uronic acid residues. Reviews.- F. Smith. R. Montgom- 
ery, 77w Chemistry a/ Plant Gums and Afucf/oges (Rdnhold, 
New York. 1959); Goldstein. Alter, in Industrial Gums. R. 
L. Whistler. Ed. (Academic Press, New York. 2nd ed., 1973) 
pp 273-287. 

Finely ground white powder, faint odor of acetic acid. 
Acid to litmus. Absorbs water rapidly to form viscous mu- 
cilages at low cones. Viscosity decreases on addn of acid or 
alkali. Color of the soln lightens in acidic media and dark- 
ens in alkaline soin dtie to the presence of tannins. Gum 
karaya loses viscosity forming ability when stored in the dry 
state, the loss being greater for a powdered material than for 
the crude gutm. Cold storage inhibits this degradation. 

USE: As denture adhesive; as binder in paper manuf; as 
meringue stabilizer; as thickening agent for dyes in textile 
industry. A substitute for gum tragacanth. 

THERAP CAT: Cathartic. 

5136. Karsll. S'(3,4-Dichlorophenyih2'methylpenian- 
amide; 3\4' ^dichloro-Z^methylvaleranitide; Niagara 4562. 
C,jHy,CKNO; mol wt 260.17. C 55.40%. H 5.81%. CI 
27.26%. N 5.38%. O 6 15%. Prepd from 3.4-dichloroaniiine 
and 2-methylvaleryI chloride: Dorschner et aL, Brit. pat. 
869,169 (1961 to FMC). 




Crystals, mp 106-107*. 
USE: Herbicide. 

5137. Katonium. A brand of sodium -adsorbent ex- 
change resin; styronate resin, made from ammonium poly- 
styrene sulfonate 75%, and potassium polystyrene sulfonate 
25% [Winthrop-Steams). 

TKERAP CAT: lon exchange resin (sodium adsorption). 

5138. KaTft. Kava-kava; ava-ava; kawa. Dried rhizome 
and roots of Piper methysticum Forst., Piperaceae. Habit. 
Polynesia. Most important constituents are: kawain, dihy- 
drokawain. methysticin, dihydromethysticin, and yangontn: 
Borsche. Lewinsohn, Ber. 66, 1792 (1933) and references to 
preceding papers therein. CHiemical and pharmacological 
investigation of the kava constituents: KJohs et aL. J, Med. 
Pharm. Chem. 1. 95 (1959); Meyer. Kretzschmar. Klin. 
Wochenschr. 44, 902 (1966). Review of chemistry, pharma- 
cology and historical sketch: U.S Public Health Service 
PubL No. 1645. D H. Efron, Ed , pp 103-181 (1967). 

Note: Kava is also the popular name for the intoxicating 
drink prepared from the plant's roots. 

5139. Kawain. (R)'5,6-Dihydro'4'methoxy6-(2'phen' 
yiethenyih 2H-pyran' 2- one; 5 -hydroxy - 3-methoxy -7 -phen - 
yt-2.6-heptadtenoic acid d-lactone; 4-methoxy-6-09-phenyl- 



Consult the cross index before using this section. 
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Liver Extract 



5392 



Finely divided powder or crusty material dj' 2 01 3 mp 
1570" van Arkcl et a/.. Can, J. Chem 31, 1009 (1953); 1427" 
(l7(XrK): Brewer. Margrave. J Phys. Chem, 59, A2] (1955) 
Readily abstirbs carbt>n dioxide and water from the aim A( 
elevated temp attacks glass, siltca, many metals 

5377. Lithium Perchlorate. ClLiO^. mol wt 106 40 Li 

6 52'';.. CI 33.33'';.. O 60 I 5% LiCtO^. 

Small crystals d^' 2 43. mp 236° l>ecompn starts at 
about 400" and becomes rapid at 430" yielding lithium chlo- 
ride and oxygen. Heal t>f formation - 99 94 kcal/mol at 
25" V>ly in water (w/w) at O" 29 9": ; at 25": 37.5";.; at 
lOO" 7 1 5% Appreciably sol in alcohol, acetone, ether, 
ethyl acetate 

I St Oxidizing agent Caution: May be irritating on 
ct^ntact with skin, mucous membranes 

5378. Lithium Phosphate. Li.O.P; mol wt 115.76 Li 
I7.*»8%. O 55 27%. P 26,75%. LijPO^. 

Hemi hydrate, white, cryst powder Sol in about 2500 
parts water; sol in dil acids. 

5379. Lithium Rubidium Tetracyanoplatinate(il). Plat- 
inous lithium rubidium cyanide C^LiN^PtRb; mol wt 

391.58. C 12.26%. Li I 77%. N 14,31%. Pt 49 84%. Rb 
21 82*'.-. LiRbPt(CN)^. (Contains a variable quantity of 
water ) 

Greenish -yellow, crysl needles. Soluble in water. More 
strongly fluorescent in x-rays than platinum barium cyanide; 
hence used instead of the latter in fluoroscopy 

5380. Lithium Selenate. l^iO^Se, mol wt 149 90 Li 

4.6.1%. O 42.70^^0, Se 52 67% Prepd by roasting hthium 
selenite in air or by roasting lithium carbonate with selenium 
or selenium oxide: Lenher. Wcchter, J. Am. Chem. Soc 47 
1522 (1925). 

Monohydrate, montx:linic crystals, d 2 565, Poisonou.'i/ 
Stable in air. Readily sol in water 

5381. Lithium Selenite. LiO^Se; mol wt 1 33. 90 Li 

5 1«"<.. O 35 85%. Se 58 97% LiSeO^ Prepd from a soln of 
selenious acid in lithium hydroxide at 6(r: Ntlson. Bull. S^h\ 
Ch,m. [21 2L 253 (1874); ibid. [2] 23, 262 (1875). 

Monohydrate. acicular crystals. Hygroscopic. More sol 
in cold water than in hoi water. 

5382. Lithium Silicate. Lithium mciasilicate LkO.Si; 
mol wt 89 97 Li 15 43%. (> 53.35%, Si 31.22'^ . Li^SiO,, 
Prepd by fusing LijCO, with SiO, Schwarz.. Slunm. Bcr. 47, 
1737 (1914) 

Orthorhombic needles. d|* 2.52. mp I20r Heat of 
formation (solid): 434.9 kcal/mol. Heat of formation 
(hq) - 374.6 kcal/mol. Latent heat of fusion (I 177") 7 24 
kcal/mol. also reported as - 80 2 cal/g. Insol in cold water, 
dec by boiling water, dilute hydrochloric acid. 

USH: To calibrate thermoelements, 

5383. Lithium Sulfate. Lithiophor; Lithium-Dunles 
LijO^S; mol wt 109.88. Li 12.63%, O 58 250^, S 29.12%. 
LijSO^ 

Monohydrate, colorless crystals: loses the water at 1 30°. 
d 2.06 St»l in 2.6 parts water; almost insol in alcohol. The 
aq soln is neutral. 

iHiiRAi* CAT: Aniidepressant. 

5384. Lithium Taitrate. C^H^Ufy^; mol wt 161.95. C 

29.66%. H 2.49^>;>. Li 8,59^c>. O 59.28%-. 

Monohydrate. white, crysl powder. Sol in water. The aq 
soln is neutral or slightly alkaline to litmus. 

5385. Lithium Tetracyanoplatinatedl). Platmous lithi- 
um cyanide; lithium platinocyanide. C^LijN^Pt; mol wt 
3I3.04. C 15.35%. Li 4 437n. N 17 90%, Pt 62.32% LuPt- 
(CN)^. 

Pentahydrate. greenish -yellow crystals. Slightly sol in 
water. 

In x-ray photography. 

5386. Lithium Thiocyanate. Lithium sulfocyanate 
CLiNS; mol wt 65.02. C 18.47%, Li 10.67%. N 2L54%>, S 
49 31% LiSCN 

White, deliquesc crystals. Freely sol in water or alcohol. 
Keep weti closed. 



5387. Lithium Urate. 



I ric acid lithium derivative: Mxhx- 
um bturate; lithium acid urate C,H.LiN.O.; mol wt 174 05 
C 34. 50*;.. H 1.74%. Li 3.99^:^. N 32 19-';, O 27 58%. 

White powder Sol in 380 ml cold 
water; slightly sol in alcohol 



water, 39 ml b<itling 



5388. Lithocholic Acid. h^.- Hydroxy Sii-choian- 24-oU 
acid; Aa- hydroxychalanic acid: 1 7/i-( 1 -methyl -3-carboxy - 
propyl>etuK'holan-3o<-ol. C^H^O^. mol wt 376 56, C 

76 55'*: . H 10 71";.. C) 12.75% Found in ox bile, human bilc. 
rabbit bile, and in ox and pig gallstones Isoln Fischer. Z 
Physiol. Chem. 73, 234 (1911) Characten/ation: Wieland. 
Weyland. ihid. 110, 123 (1920) Prepn from cholic or from 
desoxycholjc acid; Hoehn. Mast>n. J. Am. Chem. Soc. 62, 
569 (1940); Sarel, Yanuka. J Or^. Chem. 24, 2018 (1959) 



I 

<:•«:,] 
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Hexagonal leaflets from alcohol, prisms from acetic acid, 
mp 184-186" [c,]g> +33.r (c = 1.5 in abs ethanol); [«]{• 
^ 23 3" (Wieland); ^ 32 1" (Fischer) Freely s<»l in hot 

ale More sol in ether than cholic or desoxycholic acid Sol 
in about 10 times its weight of ethyl acetate Slightly so! m 
glacial acetic acid (about O 2 g in 3 ml) More sol m benzene 
than desoxycholic acid Insol in petr ether, gasoline. Iigrom. 
water. 

Methyl ester. C^jH^^C),. crystallizes with mol methanol, 
mp 125-127". 

Ethyl ester, C^^H^^Oj, crystals, mp 92-93". 

Benzyl ester. Cj,H^^03, crystals, mp 145-148". 

Acetyllithocholic acid. C^^H^/ )^. crystals, mp 1 6M^ 

Acetyllithocholic acid methyl ester. Cj^H^^O^. flat needles 
from pentane. mp 123-130". 

Acetyllithochohc acid ethyl ester. Cj-H„0-, crystals, mp 

5389. Lithopone. Onffiih's zinc white A while pigment 
consisting of a mixture of zinc sulfide, banum sulfate and 
some zinc oxide. Made by pptn of ZnSO^ with BaS and 
healing. 

5390. Litmocidin. Anttbi<~>tic substance produced by 
Proactinomyccs cyaneusantibioticus. Is<>ln: Gause, J. Bacte- 
rioL 51, 649 (1946); Brazhnikova. ibid. 655; Abou-Zeid. 
El-Gammal. Z. Allf^. Mikrobiol. II, 5 (1971) Belongs to the 
class of pigments and shows same qualitative reactions as 
anthocyanidincr Brazhnikova. C.A. 41, 5576h (1947). 
Approx mol wt of 398-418: Paskhina. Biokhimiya 2\, 448 
(1956), 

5391. Litmus. Lacmus; tournesol; turnsole; lacca musi- 
ca; lacca coerulea. Mol wt about 3.300. Blue coloring mat- 
ter from various species of lichens, particularly Variolaria, 
Lecanora, and Rocelhj. Habit. Scandinavia, shores of Medi- 
terranean. Azores, California. East India. Madagascar. 
Constif. Chiefly azolitmin and erythrolitmin combined with 
alkalies: lecanoric acid, orcein, erythrolein. Manuf almost 
exclusively in Holland. Structure studies: Beecken et ai. 
Angew. Chem. 73, 665 (1961). Contains in small amounts 
ot.^.-> -amino and hydroxyorcein. 

Blue powder, lumps or cubes. Partly soluble in water or 
alcohol . 

LSE; As acid -base indicator; pH: 4 5 red, 8 3 blue For 
preparing litmus papers; in microscopy to color culture 
media for diagnostic purposes Has been used for coloring 
beverages 

5392. Liver Extract. An extract made from the livers of 
mammals. Upon ingestion or injection in a suitable dosage 
fom^ it increases the number of red bUK>d corpuscles in the 
blood of persons afflicted with pernicious anemia. Contains 
folic acid and vitamin B,j activity 

Some commercial products are: intraheptol; Pemaemon; 
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